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PROPER GRAZING USE - A CONSERVATION PRACTICE 


"Proper grazing use" of forage plants on rangeland and grazable 
woodlands can be defined as the control of grazing to limit the removal 
of the foliage of a plant, or plants, so that the root growth, forage 
production and the general health of the plant will not be adversely 
affected. 

For all practical purposes, the Soil Conservation Service recognizes 
that when no more than 50 percent of the current year's growth, by 
weight, has been harvested from the key forage plants, the field or 
pasture has been properly used. 

What is the importance of proper grazing use? What evidence do 
we have to support our recommendations for grazing limitations? How 
can we check compliance? The answers are given below. 

A. The Importance of Proper Grazing Use 

Proper grazing use is a conservation practice because it enables 
the grasses and forbs to maintain an adequate cover on the soil, occupy 
fully the root zone in the soil profile, increase water absorption in 
the soil and reduce runoff, maintain or improve the organic content of 
the soil -- a key to fertility. Proper grazing assures maximum returns 


from land devoted to native grazing crops. 





(Photo courtesy of Dr. S. E. Weaver) 


Plot of little bluestem showing stem bases and 
roots in surface four inches of soil. 
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The litter and mulch that is left on the soil surface on a properly 
used pasture breaks up the force of rain. It makes millions of little 
dams. These dams retard the flow of water over the soil surface. The 
longer water is held on the soil surface the greater are its chances of 
being absorbed by the soil. 

Adequate vegetative cover on grasslands is an important factor in 
flood control since it stores a maximum amount of water in the soil and 
slows runoff. 

Proper use assures maximum forage production, and conversely, over- 
use will materially reduce the carrying capacity of the field. 

B. How Over-Use Affects the Development of Top Growth and Roots 
1. Growth points are keys to forage production. Leaves and stems 
are produced from growing points which are found near the ground in 
some plants, and several inches above the ground in other plants. 
When a plant is grazed or cut below that point there will be no more 


leaves produced by that stem. 


This diagram of a grass plant and an 
enlarged cross-section show the gen- 
eral appearance and location of the 
growth point and leaves. The leaves 
and corresponding portions of the 
leaves on the enlarged insert are 
numbered for identification. 
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2. Good root growth is necessary for forage production. The roots 
gather raw materials and water from the soil and carry them to the 
plant. The green leaves turn them into plant food which sustains 

both the top growth and the root system. When too much top growth 

is removed, the food-producing process is curtailed and the plant 
draws on food stored in the roots while it produces new leaves. If 
the clipping, or grazing, is repeated frequently the plant continues 
to drain away the food stored in the roots and the root system shrinks. 
With a depleted root system the plant can produce only a minimum of 


top growth, and may die during drought or winter. 


Here are two four-year-old grass 
plants which were planted at the 
same time, in the same field, on 
the same soil only a few feet a- 
part. A fence divided the, field. 
On one side of the fence the plants 
were grazed heavily during the two 
previous seasons. On the other 
side the grass was grazed properly 
for the same period. 





The over-used plant has a small 
root system and poor top growth. 

The healthy plant has more roots, 

a larger crown, and more top growth. 


PAST USE - HEAVY 


PAST USE - PROPER 


3. Root growth is related to the amount of top growth removed. 
Research by Franklin J. Crider focused attention to the relation- 
ship between the use of the above-ground portions of the plant and 
its root development. The percentage of grass roots that stop grow- 
ing varied in proportion to the percentage of the foliage that was 
removed. 


1{ USDA Technical Bulletin 1102, "Root Growth Stoppage Resulting from 
Defoliation of Grass", February 1955. 
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These drawings illustrate root growth stoppage after a single 


clipping. 
Percentage of Top Growth Effect on Root 
Removed Growth 


90 No Root Growth for 
Percent 17 Days 


Approximately 48 
Percent of the Roots 


70 
Percent Stopped Growing for 
17 Days 
Approximately 3 
50 Percent of the Roots 
Percent Stopped Growing for 
14 Days 
30 No Roots Stopped 
Percent Growing 





4. Food reserves must be maintained in root systems of grasses. 
As we have seen, the leaves manufacture plant food from raw 
materials. The roots, in addition to bringing raw materials to 
the green parts of the plant, are used for storage of food 
supplies. This food reserve is used to rebuild the top growth in 
the spring or after grazing or clipping. The following page shows 


how food reserves are used and then built up again. 


FOOD RESERVES STORED in ROOTS and LOWER SEED STALKS of GRASS 


in relation to plant growth. 
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Perennial grasses draw upon stored food reserves: 
(1) to start new growth in the spring. 
(2) for regrowth after each harvest of foliage during the 
growing season. 
(3) to sustain life during periods of dormancy. 
(4) to prepare plants to resist heat and cold. 
Food reserves must be maintained at a high level in the storage 
organs to keep plants vigorous and productive. 


Systems of grazing and degree of use (grazing) are the keys to 


improving or maintaining productive pastures. 


C. Summary 
Briefly, here are the important reasons why grass plants must be kept 
healthy and strong if they are to produce maximum amounts of hay or 
pasture. 
1. Continuous heavy grazing during the growing season or heavy 
grazing year after year during the period when the food reserves are 
lowest weakens grass plants. Weak plants are: 
a. less productive. 
b. damaged more by drought conditions. 
c. unable to withstand extremes in temperatures -- heat and cold. 
d. more susceptible to disease and insects. 
2. Tall growing species that have most of their leaves high on the 
stem are almost totally dependent on stored foods for recovery after 
the plant has been grazed closely or cut for hay. Short growing 
species that have leaves near the soil surface are usually not 
totally defoliated by close grazing or cutting. They are not as 
dependent on stored foods for regrowth because the remaining leaves 
can produce food for regrowth. 
3. The fall period is critical for plants as they prepare themselves 
to go into the winter season. The ability of plants to withstand 
exposure to freezing temperatures is dependent upon their ability to 
make most of the following metabolic changes. 
a. Decrease the total water and free water content in plant cells. 
b. Increase bound water content in the plant tissue. 
c. Convert starch to sugar. 
d. Slow down the active growth of the plant. 
Plants start preparing themselves to go into the winter season as day 


length shortens, as average daily temperatures become lower, and as 


there is a greater fluctuation between day and night temperatures. 


sal e 
The plant's resistance to cold weather may be reduced when plants 
are grazed closely in late fall. 

D. How to Tell When Forage Plants Have Been Properly Used 
Three methods of judging proper grazing use are given below: 

Ocular estimate, stubble height, and clipping and weighing. 

A practice such as proper use does not lend itself well to mechani- 
cal measurements as do structural practices. For this reason, methods 
had to be developed for our personnel to use in teaching cooperators to 
make their own proper-use check as well as make on-site checks for re- 
porting purposes. The three methods described are acceptable and 
generally all three may be used to check proper grazing use on the same 
farm or ranch. 

The first step, however, is to determine the key plants in each 
situation so that judgment will not be based on plants that are of minor 
value in the pasture. 

1. Selecting the key species for determining proper use. Live- 

stock are selective in their eating habits. Cattle and horses show 

a preference to grasses. caeen and goats prefer more forbs and 

shrubs. There are also palatability differences between different 

species of grasses due to: 
a. forage maturity (cool season vs. warm season). 
be leat to stem ratio. 
c. previous grazing activities. 

An unutilized plant or species cannot compensate for an over-used 

plant. Therefore, it is necessary to select a species for determin- 

ing proper use, that is, the most palatable, productive and the one 


the operator wishes to maintain or have increase in composition. 
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Things to remember in selecting the key species are: 

a. Class of livestock to be grazed 

b. Season of use 

c. Palatability 

d. Abundance of species (The most palatable plant should make 

up about 20% or more of this composition.) 

2. Ocular estimate (individual judgment). This system is based upon 
the judgment of the technician and may be used in cases where it is 
obvious that less than 50% of the forage of the key species has been 
harvested. This method should only be used after the judgment of 
the technician has been developed by the use of other methods. 
3. Stubble height in judging volume removal. This method is fast 
and easy to teach to cooperators. It can be illustrated in one of 
two ways. 

cut an ungrazed plant at ground level. Tie it in a bundle with 
a string, rubber band or a few blades of grass. Balance the bundle 
of grass on your finger. This point represents 50%. Cut the bundle 
of grass in two at this point. Set the basal portion of the grass 
plant down beside an ungrazed plant of the same species. This gives 
a visual picture of what the average stubble height should be of 


grazed plants of this species in the pasture. 


The pictures on the following page illustrate this method. 


2: 





Basal portion of grass plant placed beside growing plant of 

Same species to illustrate relation to stubble height. 
The following four-page illustration can be used effectively in 
teaching cooperators the value of watching for signs of over-use of 


their better pasture plants. 
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NATURE 
GIVES ; / 
YOU y 
GRASS 








ANIA] About 50% of the total volume 
rin) of growth is available for the 
MW] production of livestock and live- 
stock products. 











The rest belongs to the land and the plant 
for GRASS INSURANCE ........ 


This insurance provides for: 
Erosion Control 
Soil Fertility Maintenance 
Water Conservation 
Stabilized Soil Temperatures 
Plant Development and Reproduction 


Use beyond 
this point 
means 
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LOSS OF PLANT VIGOR 


and Future Forage Production 


Further use 
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SUB-SO/IL GRAZING............ 


There is no further use, recovery is 
very slow and the erosion hazord is 
increased. 


Nature does not give us something 
for nothing. 
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4. Clipping and weighing to determine volume removal. This method 
should be used by all technicians who check compliance of this 
practice. Trained, competent technicians may make ocular determina- 
tions based upon this method when backed up with experience and 
sound judgment. However, the experienced technician should check 
his judgment frequently and also go through the mechanics of this 
method when there is a question as to whether or not the application 
of the practice meets the specifications. 

This method is based on the degree of use of key species and 
key areas. Individual species are to be sampled along a predeter- 
mined use zone to determine as accurately as possible the size 
and/or extent of the over-used area within a pasture or field. 

a. Sampling plants. Take 25, 50 or 100 plants at random along 

a paced line transect. The size of the area to be sampled will 

determine to some extent the length of the paced transect. For 
example, you may wish to sample an average size plant of the 
species upon which proper use is being determined nearest to the 
right toe on every pace, every third, fifth or tenth pace. 

Clip all plants to be sampled at ground level. Place the 
grazed plants in one bag and ungrazed plants in another. Record 
on the bag or in a notebook the number of plants placed in each 
bag. 

When making use determination on sod forming species use six 
inch square plots instead of individual plants. 

Example A: Ungrazed plants are encountered on line of 

samples. 


GGGUGGUGGGGUUGGGGGUGGGGGG 


-20- 

The previous line of samples indicates that 25 plants, selected 
by a predetermined random method, were clipped. Twenty of these 
plants were grazed (any portion of the plant being grazed puts 
that plant, or plot, in this category) and forage from these was 
kept separate from the five ungrazed plants. 

5 ungrazed plants weigh 24 grams 

24 + 5=4.8 grams (average weight per ungrazed plant) 


4.8 x 25 (total plants sampled) =120 grams (total weight of 
sample if none were used - 100% of forage left) 


20 grazed plants weigh - - ------- 42 grams 
5 ungrazed plants weigh - - - - - - - - 24 grams 
Total weight of 25 plants sampled - - - - 66 grams 


120 grams _ 66 grams 
100% Xx 


x =55% (total forage left on ground) 
If 55% is left, then the degree of use is 45%. 
Example B: 
U 
GGGGGGGGGGGGGGGGGGGGGGG66G6 
U U 
U U 
In this example, a sample of 25 plants was taken and no 
ungrazed plants were struck. A search was then made, near 
this line, and five ungrazed plants were located and clipped. 
5 ungrazed plants weigh 26 grams 
26 + 5=5.2 grams (average weight per ungrazed plant) 
5.2 x 25 (total plants struck on transect) =130 grams 


(total weight of sample if none of plants were used - 
100% of forage left. 


-21- 


25 plants sampled, all grazed, weigh 39 grams 


130 grams _ 39 grams 
100% x 


x =30% (total forage left on ground) 
If 30% is left, then the degree of use is 70%. 


Code: U stands for ungrazed plants 
G stands for grazed plants 


b. Determining sample area. Livestock naturally graze pastures 
closer around waterings and other natural congregating places. 

The degree of use becomes lighter farther away from these areas. 
Therefore, if there is any over-used areas in a pasture it is 
adjacent to areas of concentration. The specifications say that 
such areas must not be greater than 10 percent of the acreage in 
the pasture. The object then is to locate these natural congregat- 
ing places and determine the area of over-use adjacent to them. 


Example: 


Predetermined 
use zone 


transect 
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Take one or more transects along this predetermined use 
zone. If the sample indicates that along this transect forage 
has been properly used and the area is less than 10% of the 
pastures, the pasture is properly used. If the sample indicates 
over-use along the transect, then it is necessary to move farther 
back and take another sample. Repeat this process until a 
reasonable accurate determination has been made as to the extent 


or size of the over-used area. 


== 


BIBLIOGRAPHY 


Branson, Farrel A., May 1953. Two new factors affecting resistance of 
grasses to grazing. Journal of Range Management 6(3) :165-171. 


Crider, Franklin J. Feb. 1955. Root growth stoppage resulting from 
defoliation of grass. USDA Technical Bull. 1102. 


Hughes, H. D., Maurice EK. Heath and Darrel S. Metcalfe. 1962. 
Physiological considerations in forage management. Forages, second 
edition. Chapter 40:401-409. 


Leithead, H. L. Jan. 1961. Take half and leave half. Soil Conservation 
26 (6) :125-127. 


Mason, Lamar R. March 1959. The principles of grass management. 
Technical Notes, TN-Range-15. Salt Lake City, Utah. 


Miller, W. B. Aug.-Sept. 1962. What researchers know about the plant 
palatability question. Crops & Soils 14(9):12. 


Raber, Oren. 1936. Storage and translocation. Principles of Plant 
Physiology, revised edition. Chapter 23:270-288. 


Rechenthin, C. A. July 1956. Elementary morphology of grass growth 
and how it affects utilization. Journal of Range Management 
9 (4) :130-133. 


mMR64-31 
USOA-€CE-CPARTANRBRURG € C 180804 


~e6?° 7 , mh oa 


a enh seeds ils presetet won: 


— 
wnde 5! 
—_ 






























| re ones vutteatel tht atone iia 


>. haere : es owed Sad the grea vy tony. 1Ann at's 

YO a m 

TG SOMMIRIAOT BOTPGORRS STO ENT ICCHT ORT WIETET jbaient 

ifi-702: (2)0 ongmegenakt Sanehy © forme .untski1s of 
: ' : ore Ben a % t @*.4 iy (as 

mort gnisiivest oyaqqoie dtwerg Joo Otek duel oh mbia 
ack ard Lessoniol tied? dentadoo® {Ga Mavens 


VERE” Cob estok’. de Letra hae uno 1 Soria) 
109S2 ,vona inet hremegaiam SRaTgl awh sagtharel lanes te 
© . ho O+ .O0b- (NRO aeigeds’ 


motieviseno) tod Ile ovee! baa tlen edeT .500% .aeb 2) DB pheeeee 
y FEL -ARL; 10) 88 


- HemsRsien fHG7y To volgtaning siT .06@L fowal f Thaw) ie 
«ita .ytid eual 2108 .6i-ogned-#T .20ton Incieiaeh 


ai 


itAlq at) tueds vom etedorpy2e3 Jed® .S8el .sq9@~ gah A SW yaele 
C4: {GPE altoa a san? -notiaoup Yo litdasaiag 7 


SrnatT Yo aglartonts4 -ptiscolenn 1) bos saetot@ 8888 .newt . eral 
@AS-OTSsES tetqet) _.nolrths beetvet woleleah 


Civor1k 82873 Yo YRoloigqiom yieiwemeth ,O8er yint .A ot eke 
Themegscav onnek Yo isrmolL .noliesittiv eiontie 2f wot Gas 
ML -O8E: (h)2 








ia 





i 
, 
; 


— 





